18.05 Lecture 37 
May 17, 2005 



Final Exam Review - solutions to practice final. 

1. f(x\v) = {uv~ u x u ~ 1 e~(^) u for x > 0;0 otherwise.} 
Find the MLE of v. 

— > Maximize v in the likelihood function = joint p.d.f. 

ifj(v) = u n v- nu (\\xi) u - l e-^ {x >l v ^ 

logV'(f) = nlogu - nulogv + (u - l)log(n^i) - XX 2 ?)" 
Maximize with respect to v. 



n ^ 1 



2. Xi,...,X n ~U[O,0] 
f(x\6) = i/(0 < x < 0) 
Prior: 



1 Q2 

/(<?) = -^1(9 > 4) 



Data: Xi = 5,X 2 = 3,X 3 = 8 

Posterior: ...,£„) - f{xi, x n \9)f(0) 

f(x lt ...,x n \0) = -fal(0< allx's <6) = -fcl(max(X lt ...,X n )<e) 

f(6\ Xl , ...,x n ) ~ ^1(0 > 4)J(max( Sl , ...,a; n ) < 5) ~ > 8) 



Find constant so it integrates to 1. 

/•CO 1 /*oo 

1=/ 0,-' 



c6>~ 6 

d0 - 100 



-6 18 6 



c = 6 x 8 6 



3. Two observations (X^X^) from f(x) 

Hi : f(x) = 1/2,7(0 < x < 2) 

#2 : /(z) = {1/2,0 < x < 1,2/3,1< x < 2} 

if 3 : /(z) = {3/4,0 < x < 1,1/4, 1< x < 2} 

<5 minimizes ai(<5) + 2a 2 (S) + 2a 3 (5) 

a i (5)=F(5^H l \H l ) 

Find Decision rule picks £(i)fi(xi, ■■■■,x n ) — > max for each region. 
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Hi H 2 H 3 

both a*, a* € [0,1] (l)(l/2)(l/2) = 1/4 (2)(l/3)(l/3) = 1/3 (2)(3/4)(3/4) 

point in [0, 1], [1, 2] (1) (1/2) (1/2) = 1/4 (2)(l/3)(2/3) - 4/9 (2)(3/4)(l/4) 

both in [1,2] (l)(l/2)(l/2) = 1/4 (2)(l/3)(2/3) = 8/9 (2)(l/4)(l/4) 

Decision Rule: 

5 = {Hi : never pick ,.ff 2 : both in [1, 2], one in [0, 1], [1, 2] ,H 3 : both in [0, 1]} 
If two hypotheses: 

/i(x) im 
/ 2 (x) > e(i) 

Choose Hi,< H 2 



f{x\n) = {—^—e^-( lnx -^ 2 for x > 0,0 for x < 0} 



4. 



If X has this distribution, find distribution of InX. 
Y = lnX 

c.d.f. of Y: P(Y < y) = (In a; < y) = P(x < e«) = ff f{x)dx 
However, you don't need to integrate, 
p.d.f. of Y, f(y) = ^¥(Y <y) = /(e») x 

1 =±n„„v_,A 2 „ 1 



e«V27r V2tt 



5. n = 10, H x : fi = -1,H 2 : fi = 1 
a = 0.05 -» ai(5) = Pi(£ < c) 



(5 = {fli : 4fer > c, i? 2 if less than} 
fl(1?) = L_ e -*E(m*, + i) a 

I e -^E(ln*,-l) 2 



h{x) l\ Xl (V2n) n 

5 = {i?i : ^lnxi < c= -4.81, £T 2 : ^lnx; > c = -4.81} 
0.05 = PiClna* > c) = Pi(£ 1) > c) = Pi(^™ > ^) = Pi(Z > ^) 

^ = 1.64, c= -4.81 
Power = 1 - type 2 error = 1 - P 2 (S ^ H 2 ) = 1 - P 2 (£ lnx; < c) = 1 - P 2 Q] N(l, 1) < 

^i-p 2 (^-V^<- 4 - 8 ^ 10 ).i 
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6. fri:pi = !,p2 = !,p 3 = i-f,0e[o,i] 

Step 1) Find MLE 9* 

Step 2) p* 1 = Sl, p * 2 = il ,p* = i_6gl 

Step 3) Calculate T statistic. 



)=1 



Xr- s-l=3-l-l=l 



W) = (|) Wl (f) W '(l-f) W< 

logVW - (^i + N 2 ) log(9) + N 3 log(l - — ) - JVx log(2)7V 2 log(3) 

9 JVi+JV 2 , ... -5/6 
— — + iV 3 - gg- 



96» 



-i as 
1 6 



m + N 2 - |(JVi + iV 2 )0 - ^NaO = 
o o 

solve for ^^(^Vg 
5 V n ; 25 



Compute statistic, T = 0.586 

6 = {H 1 :T < 3.841, H 2 : T > 3.841} 

Accept i?i 

7. n= 17, x = 3.2, a; = 0.09 
From N(n,(j 2 ) 
Hi : n < 3 
i? 2 : M > 3 
at a = 0.05 



max i 



x-uo 3.2-3 „„„ 

T = = ~ *„_! = = 2.67 

Choose decision rule from the chi-square table with 17-1 degrees of freedom: 




c = 1.745 



S : {Hi : T < 1.746, H 2 :T> 1.746} 
Hi is rejected. 

8. Calculate t statistic: 



f N _ Ml±)2 

T = V v J Ar Ar " — = 12.1 



N +i Ni. 
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X(a-i)(6-i) = Xlx2 = Xl at 0.05, c = 12.59 
S : {Hi : T < 12.59, H 2 : T > 12.59} 

Accept Hi. But note if confidence level changes, a — > 0.10, c = 10.64, would reject Hi 
9. 

/(x) = l/2,/(0<a:<2) 

F(x) = C oo f(t)dt = x/2,x<2 



A n = \F(x)-F n (x)\ 

max A„ = 0.295 

c for a = 0.05 is 1.35 

D n = \/T0(0.295) = 0.932872 

5 = {Hi: 0.932872 < 1.35, H 2 : 0.932872 > 1.35} 

Accept Hi 

** End of Lecture 37 



End of 18.05 Spring 2005 Lecture Notes. 



F(x): 
F(x) before: 
F(x) after: 
cliff F(x) before: 
diff F(x) after: 



x: 



0.02 0.18 

0.01 0.09 

0.1 

0.1 0.2 

0.01 0.01 

0.09 0.11 



0.20 

0.10 

0.2 

0.3 

0.1 

0.2 



118 



